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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic field 
detector which has high sensitivity and is miniaturized and 
whose power consumption is reduced, when a magnetic field 
is detected. 

SOLUTION: The magnetic field detector is composed of a 
first magnetism sensing element 10, which is arranged and 
installed so as to detect the first axial component of an 
external magnetic field and which is excited in the 
circumferential direction by a pulse current. The detector is 
composed of a second magnetism sensing element, which is 
arranged and installed on a face having a normal line common 
to a face used to arrange and install the first magnetism 
sensing element, arranged and installed for detecting at least 
the second axial component as the other one of the external 
magnetic field and excited in the circumferential direction by 
a pulse current. The detector is composed of a first 
detection coil 11, which is wound in the circumferential 
direction of the first magnetism sensing element and which 
detects changes in a magnetic flux in a first axial direction. 
The detector is composed of a second detection coil, which is wound in the circumferential direction 
of the second magnetism sensing element and which detects changes in magnetic flux in a second 
axial direction. A magnetic field is detected by the detection coil, utilizing the direction of a magnetic 
vector by the excitation in the circumferential direction due to the pulse current, is modulated by 
the magnetic field in the axial direction. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The 1st magnetosensitive element which is arranged in the magnetic field detection 
equipment which detects an external magnetic field in order to detect the 1st shaft component of 
said external magnetic field, and is excited in the circumference direction according to pulse current 
or the high frequency current, The 2nd magnetosensitive element which is arranged in the field in 
which said 1st magnetosensitive element is arranged, and the field which has a common normal, is 
arranged in order to detect at least other one 2nd shaft component of said external magnetic field, 
and is excited in the circumference direction according to pulse current and the high frequency 
current, Magnetic field detection equipment characterized by consisting of the 1st sensing coil which 
is wound in the circumference direction of said 1st magnetosensitive element, and detects magnetic- 
flux fluctuation of said 1st shaft orientations, and the 2nd sensing coil which is wound in the 
circumference direction of said 2nd magnetosensitive element, and detects magnetic-flux fluctuation 
of said 2nd shaft orientations. 

[Claim 2] Magnetic field detection equipment according to claim 1 characterized by having further the 
1st switch which passes only the 1st pulse which appears in the beginning of the output of said 1st 
sensing coil synchronizing with said pulse current and the 2nd switch which passes only the 1st 
pulse which appears in the beginning of the output of said 2nd sensing coil synchronizing with said 
pulse current. 

[Claim 3] Magnetic field detection equipment according to claim 2 characterized by having further the 
2nd digital disposal circuit which outputs the signal which the peak value or the peak value by which a 
repeat output is carried out of the 1st digital disposal circuit which outputs the signal which the peak 
value or the peak value by which a repeat output is carried out of the signal which passed said 1st 
switch forms, and the signal which passed said 2nd switch forms. 

[Claim 4] The 1st negative feedback exiting coil which generates the magnetic field which is wound in 
the circumference direction of the 1st magnetosensitive element, and offsets the 1st shaft 
component of said external magnetic field according to the output signal of said 1st digital disposal 
circuit, The 2nd negative feedback exiting coil which generates the magnetic field which is wound in 
the circumference direction of the 2nd magnetosensitive element, and offsets the 2nd shaft 
component of said external magnetic field according to the output signal of said 2nd digital disposal 
circuit, The 1st negative feedback circuit energized to said 1st negative feedback exiting coil so that 
the output signal of said 1st digital disposal circuit may serve as zero, Magnetic field detection 
equipment according to claim 3 characterized by having the 2nd negative feedback circuit energized 
to said 2nd negative feedback exiting coil so that the output signal of said 2nd digital disposal circuit 
may serve as zero. 

[Claim 5] Magnetic field detection equipment given in any 1 term of claim 1 characterized by having 
further oscillation equipment which supplies said pulse current thru/or claim 4. 
[Claim 6] Said oscillation equipment is magnetic field detection equipment according to claim 5 
characterized by consisting of a square wave oscillator circuit and the differential circuit which 
differentiates the square wave which a square wave oscillator circuit outputs, and makes a 
differential signal said pulse current 

[Claim 7] Said 1st shaft component of said external magnetic field pierces through said 1st 
magnetosensitive element, and it consists of the magnetosensitive element of a pair with which said 
pulse current flows. Said 1st sensing coil consists of the sensing coil of a pair wound around each 
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magnetosensitive element. It ^^gnetic field detection equipment accori^^to claim 1 characterized 
• by for said 2nd shaft component of said external magnetic field piercing through said 2nd 
magnetosensitive element, consisting of the magnetosensitive element of a pair with which said pulse 
current flows, and said 2nd sensing coil consisting of the sensing coil of a pair wound around each 
rfiagnetosensitive element. 

[Claim 8] Magnetic field detection equipment according to claim 7 characterized by having further the 
^st switch of the pair which passes only the 1st pulse which appears in the beginning of each output 
of the 1st sensing coil of said pair synchronizing with said pulse current, and the 2nd switch of the 
pair which passes only the 1st pulse which appears in the beginning of each output of said 2nd 
sensing coil of said pair synchronizing with said pulse current. 

[Claim 9] The magnetic field detection equipment according to claim 8 characterized by to have 
further the 2nd digital disposal circuit of the pair which outputs the signal which the peak value or the 
peak value by which a repeat output is carried out of each signal which passed the 1st digital disposal 
circuit of the pair which outputs the signal which the peak value or the peak value by which a repeat 
output is carried out of each signal which passed the 1st switch of said pair forms, and the 2nd 
switch of said pair forms. 

[Claim 10] It is wound in the circumference direction of the 1st magnetosensitive element of said 
pair, and combines with the same sense to said 1st shaft component of said external magnetic field. 
The 1st negative feedback exiting coil of the pair which generates the magnetic field which offsets 
the 1st shaft component of said external magnetic field according to the output signal of the 1st 
digital disposal circuit of said pair, It is wound in the circumference direction of the 2nd 
magnetosensitive element of said pair, and combines with the same sense to said 2nd shaft 
component of said external magnetic field. The 2nd negative feedback exiting coil of the pair which 
generates the magnetic field which offsets the 2nd shaft component of said external magnetic field 
according to the output signal of the 2nd digital disposal circuit of said pair, The 1st negative 
feedback circuit energized to the 1st negative feedback exiting coil of said pair so that the difference 
of the output signal of antipole nature may become mutual [ which the 1st digital disposal circuit of 
said pair outputs ] with zero, Magnetic field detection equipment according to claim 9 characterized 
by having the 2nd negative feedback circuit energized to said 2nd negative feedback exiting coil so 
that the difference of the output signal of antipole nature may become mutual [ which said 2nd digital 
disposal circuit of said pair outputs ] with zero. 

[Claim 11] Magnetic field detection equipment given in any 1 term of claim 7 characterized by having 
the oscillation equipment which supplies said pulse, current common to the 1st magnetosensitive^ - .-r- - 
element of said pair, and oscillation equipment which supplies said pulse current common to the 2nd 
magnetosensitive element of said pair independently or in common thru/or claim 10. 
[Claim 12] Said oscillation equipment is magnetic field detection equipment according to claim 11 
characterized by consisting of the differential circuit which differentiates the square wave which a 
square wave oscillator circuit and a square wave oscillator circuit output, and makes a differential 
signal said pulse current tii% 

[Claim 13] The end of said 1st magnetosensitive element, the end of said 2nd magnetosensitive 
element, and the end of said negative feedback exiting coil are magnetic field detection equipment 
given in any 1 term of claim 1 characterized by connecting with a gland thru/or claim 6. 
[Claim 14] The node of the 1st magnetosensitive element of said pair, the node of the 2nd 
magnetosensitive element of said pair, and the end of said negative feedback exiting coil are magnetic 
field detection equipment given in any 1 term of claim 7 characterized by connecting with a gland 
thru/or claim 12. 

[Claim 15] The 1st magnetosensitive element and said 2nd magnetosensitive element are magnetic 
field detection equipment given in any 1 term of claim 1 characterized by having a magnetic 
anisotropy in the circumference direction thru/or claim 14. 

[Claim 16] The 1st magnetosensitive element and said 2nd magnetosensitive element are magnetic 
field detection equipment according to claim 1 5 characterized by being the component which 
generates the skin effect to said pulse current. 

[Claim 17] The 1st magnetosensitive element and said 2nd magnetosensitive element are magnetic 
field detection equipment according to claim 15 or 16 characterized by consisting of the amorphous 
magnetic substance. 

[Claim 18] The 1st magnetosensitive element and said 2nd magnetosensitive element are magnetic 
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field % detection equipment giv^piany 1 term of claim 15 characterized b^^ng the wire which 
* consists of the amorphous magnetic substance thru/or claim 17. 
[Claim 19] Said 1st magnetosensitive element and said 2nd magnetosensitive element, said 1st 
sensing coil and said 2nd sensing coil t said 1st negative feedback exiting coil, and said 2nd negative 
feedback exiting coil are magnetic field detection equipment given in any 1 term of claim 1 
characterized by being carried on a substrate and being identically packed by resin mold thru/or 
slaim 18. 

[Claim 20] The 1st magnetosensitive element and said 2nd magnetosensitive element are magnetic 
field detection equipment given in any 1 term of claim 1 which support energization of the both ends 
is carried out with the electrode formed on the substrate, and is characterized by covering the 
perimeter of the 1st magnetosensitive element and said 2nd magnetosensitive element by the gel 
matter including between said substrate and 1st magnetosensitive element, and said 2nd 
magnetosensitive element thru/or claim 19. 

[Claim 21] It is magnetic field detection equipment given in any 1 term of claim 1 characterized by 

arranging said 1st magnetosensitive element on the surface of a substrate, and arranging said 2nd 

magnetosensitive element in the rear face of said substrate thru/or claim 20. 

[Claim 22] Magnetic field detection equipment given in any 1 term of claim 1 which puts the 1st 

magnetosensitive element and said 2nd magnetosensitive element on the electrode which carries out 

support energization at both ends, puts aluminum or an aluminium alloy and is characterized by joining 

the 1st magnetosensitive element and said 2nd magnetosensitive element, and said electrode by 

carrying out an ultrasonic bonding from on a magnetosensitive element thru/or claim 21. 

[Claim 23] Said electrode is magnetic field detection equipment according to claim 22 characterized 

by consisting of nickel, aluminum, gold, copper, silver, tin, zinc, platinum, magnesium, a rhodium, or the 

alloy containing these at least one sort. 

[Claim 24] Said electrode is magnetic field detection equipment according to claim 23 characterized 
by having the layer which consists of aminium or an aluminium alloy as a surface layer. 
[Claim 25] Said magnetic field detection equipment is magnetic field detection equipment given in any 
1 term of claim 1 characterized by being bearing detection equipment which detects magnetic field 
bearing by said detected 1st shaft magnetic field component and said 2nd shaft magnetic field 
component thru/or claim 24. 

[Claim 26] Said 1st shaft and said 2nd shaft are magnetic field detection equipment given in any 1 
term of claim 1 characterized by being the shaft which intersects perpendicularly mutually thru/or 
v.;.. .claim 25. ^*,v. ... ... 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic field detection equipment of high 
sensitivity. Generally this invention can be used as the equipment which detects two components of 
the magnetic field vector of arbitration. It is possible to use as bearing detection equipment by 
detecting earth magnetism especially. It is possible to use for the equipment which detects advance 
bearings and the postures of a mobile, such as an automobile, as a concrete application. 
[0002] 

[Description of the Prior Art] Conventionally, the phenomenon in which the impedance of this wire 
changed to it a lot according to an external magnetic field component parallel to this wire when 
passing the high frequency current 200kHz or more on the amorphous wire of about 50 micrometers 
of diameters was discovered by one of the artificers of this application as a small component who 
detects the magnitude of a direct current or a low frequency magnetic field by high sensitivity. The 
sensing element which detects the magnitude of an external magnetic field using this principle itself 
is proposed (JP,7-1 81 239,A). 

[0003] Furthermore, the same artificer found out that change of the electrical potential difference 
between terminals by change of an impedance took two different external magnetic fields to the same 
electrical potential difference between terminals in the range of 0 - 400 A/m of an external magnetic 
field, and the thing for which this cannot opt uniquely the magnetic field near 0 - 400 A/m from the 
electrical potential difference between terminals — since — the direct-current bias magnetic field 
was impressed and the bearing sensor which made zero point offset was proposed (JP,7-248365,A). 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, although the magnetic field detection sensor called 
the so-called magnetic impedance component is proposed, there is a request of high sensitivity, a 
miniaturization, and low-power-izing further. Then, as this invention detects the inductance 
component which changes according to an external magnetic field by the new approach, it aims at 
offering the equipment which measures two components from which a magnetic field vector differs. 
Moreover, other purposes of invention are detecting two components of a magnetic field vector by 
high sensitivity. Moreover, other purposes of invention are raising the detection precision of two 
components of a magnetic field vector. Moreover, other purposes of invention are detecting two 
components of a magnetic field vector with a low power. Moreover, other purposes of invention are 
miniaturizing the detection equipment which detects two components of a magnetic field vector. Each 
invention indicated in this application is the purpose attained separately, and these purposes should 
not be understood to be those to which this invention attains all these purposes. 
[0005] 

[The means for solving a technical problem and the operation effectiveness of invention] The 1st 
magnetosensitive element which invention of claim 1 is arranged in order to detect the 1st shaft 
component of an external magnetic field in the magnetic field detection equipment which detects an 
external magnetic field, and is excited in the circumference direction according to pulse current or 
the high frequency current, The 2nd magnetosensitive element which is arranged in the field in which 
the 1st magnetosensitive element is arranged, and the field which has a common normal, is arranged 
in order to detect at least other one 2nd shaft component of an external magnetic field, and is 
excited in the circumference direction according to pulse current or the high frequency current It is 
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characterized by consisting 1st sensing coil which is wound in the^^^jmference direction of 

the 1st magnetosensitive element, and detects magnetic-flux fluctuation of the 1st shaft orientations, 
and the 2nd sensing coil which is wound in the circumference direction of the 2nd magnetosensitive 
element and detects magnetic-flux fluctuation of the 2nd shaft orientations. 

[0006] This magnetic field detection equipment is equipment which detects two components from 
which a magnetic field vector differs. The 1st magnetosensitive element and the 2nd 
^magnetosensitive element are linear components, are passing pulse current, and are a component 
excited in the circumference direction. The internal magnetic moment will change with excitation of 
this circumference direction according to pulse current. When making the 1st shaft component of an 
external magnetic field into the direction (if it is a line shaft orientations) which intersects 
perpendicularly in the circumference direction of the 1st magnetosensitive element, when the exciting 
space to the circumference direction is large, this magnetic moment changes the sense in the 
circumference direction, and when the magnetic field to the circumference direction is small, it will 
turn to the direction of the 1st shaft component. That is, the magnetic moment will change in the 1st 
shaft orientations according to pulse current or the high frequency current The flux reversal of the 
1st shaft orientations occurs by this change, and this flux reversal is detected by the 1st sensing coil. 
The magnitude of flux reversal is proportional to the magnitude of the 1st shaft component of an 
external magnetic field. It acts like [ magnetosensitive element / 2nd ] the 1st magnetosensitive 
element Thus, the detection value by the 1st sensing coil and the 2nd sensing coil enables it to 
detect the 1st shaft component of an external magnetic field, and the 2nd shaft component 
[0007] The rate of change of the output value over an external magnetic field, i.e., sensibility, is 
proportional to the magnitude and the frequency (rate) of excitation of the circumference direction. In 
this invention, since it is exciting by pulse current or the high frequency current the highest 
frequency of excitation can be high and sensibility can be raised. 

[0008] Moreover, since it is not necessary to make the direct-current bias magnetic field which 
makes the zero point of a magnetosensitive element offset impress and the problem of generation of 
heat with a mutual interference and the bias coil of a bias magnetic field is small according to this 
approach when it applies to magnetic field detection equipment especially, it is not necessary to 
enlarge distance between magnetosensitive elements, and a miniaturization can be realized. 
[0009] Moreover, since change of the magnetic flux which received the modulation with the sensing 
coil in the external magnetic field is detected, it is also possible to raise sensibility by increasing the 
number of turns of a sensing coil. 

[0010] It is arranged in the different direction from the 1st magnetosensitive element and the 2nd 
magnetosensitive element, and the magnetic field component of this direction is detected. A 
magnetosensitive element is good to have the magnetic anisotropy desirably magnetized easily in the 
circumference direction. It is high and this enables it to raise detection sensitivity of the modulation 
effectiveness of the detection flux reversal by the external magnetic field. The amorphous magnetic 
substance is in such an ingredient Desirably, the linear magnetic substance is good. 
[0011] Although the 1st magnetosensitive ejement and the 2nd magnetosensitive element should just 
be arranged in the different direction, they are most desirably arranged in the direction which 
intersects perpendicularly mutually. It becomes possible to detect the 1st shaft component and the 
2nd shaft component with the most sufficient sensibility in this condition. It becomes detectable [ the 
magnitude of a magnetic field, and/or bearing of a magnetic field ] from these two detected 
components. The 1st magnetosensitive element and the 2nd magnetosensitive element do not 
necessarily need to be arranged in the same flat surface. For example, it may be arranged in the 
plane front face and rear face of a substrate. It becomes possible to miniaturize equipment by this 
arrangement In addition, since pulse current contains the high frequency component it is also the 
concept included in a kind of high frequency current Moreover, impressing [ only for example one 
period ] mist and the periodic signal impressed repeatedly are sufficient as pulse current or the high 
frequency current 

[0012] Invention of claim 2 is characterized by having further the 1st switch which passes only the 
1st pulse which appears in the beginning of the output of the 1st sensing coil synchronizing with 
pulse current, and the 2nd switch which passes only the 1st pulse which appears in the beginning of 
the output of the 2nd sensing coil synchronizing with pulse current By this configuration, the 1st 
pulse which synchronized with pulse current can be made into the detection value of a magnetic field 
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component In the magnetic ^^^detection using the above-mentioned p^^Dle, the peak value of 
the 1st pulse of a detecting signal is proportional to an external magnetic field. Therefore, high 
detection of the precision which is not influenced of a noise is attained by taking this configuration. 
[0013] Invention of claim 3 is characterized by having further the 2nd digital disposal circuit which 
outputs the signal which the peak value or the peak value by which a repeat output is carried out of 
the 1st digital disposal circuit which outputs the signal which the peak value or the peak value by 
^vhich a repeat output is carried out of the signal which passed the 1st switch forms, and the signal 
which passed the 2nd switch forms. The peak value of the signal which passed the 1st switch is 
proportional to the 1st shaft component of an external magnetic field. Therefore, in holding this peak 
value, for example or supplying pulse current repeatedly, it becomes possible to make the signals (an 
envelope signal, an integral signal, the signal over which the low pass filter was covered, graduated 
signal) which the peak value by which a repeat output is carried out forms into the detection value of 
the 1st shaft component Although a direct-current magnetic field or an alternating current magnetic 
field is sufficient as an external magnetic field, in the case of an alternating current magnetic field, 
the alternating current magnetic field of a frequency lower enough than the repeat frequency of pulse 
current becomes with the measuring object. That is, it is also possible to measure an alternating 
current magnetic field continuously in time in macro. 

[0014] The 1st negative feedback exiting coil which generates the magnetic field which invention of 
claim 4 is wound in the circumference direction of the 1st magnetosensitive element and offsets the 
1st shaft component of an external magnetic field according to the output signal of the 1st digital 
disposal circuit, The 2nd negative feedback exiting coil which generates the magnetic field which is 
wound in the circumference direction of the 2nd magnetosensitive element and offsets the 2nd shaft 
component of an external magnetic field according to the output signal of the 2nd digital disposal 
circuit It is characterized by having the 1st negative feedback circuit energized to the 1st negative 
feedback exiting coil so that the output signal of the 1st digital disposal circuit may serve as zero, 
and the 2nd negative feedback circuit energized to the 2nd negative feedback exiting coil so that the 
output signal of the 2nd digital disposal circuit may serve as zero. 

[0015] In the measurement based on this principle, the zero point of linearity of an external magnetic 
field is the best Therefore, it energizes to the 1st negative feedback exiting coil so that the 1st shaft 
component in the 1 st magnetosensitive element may serve as zero. This amount of negative 
feedback energization will be large, so that the 1st shaft component of an external magnetic field is 
large. Therefore, it is possible to make this amount of negative feedback energization into the 
detection value of the 1st shaft component Thus, sihce the" linearity between an external magnetics- 
field and a detection value can be highly held by measuring the 1st shaft component in the 1st 
magnetosensitive element in the condition of having considered as zero, the accuracy of 
measurement improves. The relation between the 2nd magnetosensitive element and the 2nd shaft 
component is the same as the relation between the 1st magnetosensitive element and the 1st shaft 
component 

[0016] Invention of claim 5 is characterized by having further oscillation equipment which supplies 
pulse current. By supplying electric power to the 1 st magnetosensitive element and the 2nd 
magnetosensitive element in pulse current, a frequency can be made as high as possible and 
detection sensitivity can be raised. In addition, this oscillation equipment may be separately supplied 
independently, even if it supplies pulse current in common to the 1st magnetosensitive element and 
the 2nd magnetosensitive element. If it communalizes, a manufacturing cost will become cheap and it 
will become possible to miniaturize equipment 

[0017] Oscillation equipment differentiates the square wave which a square wave oscillator circuit 
and a square wave oscillator circuit output, and invention of claim 6 is characterized by consisting of 
the differential circuit which makes a differential signal pulse current This configuration enables it to 
realize high-sensitivity-izing and low-pdwer-ization. 

[0018] In addition, although invention of claims 1-6 naturally does not constitute the circuit system 
mentioned later from the thing and pair which were constituted from a pair, it is invention including 
both. 

[0019] In the magnetic field detection equipment of claim 1, as for invention of claim 7, the 1st shaft 
component of an external magnetic field pierces through the 1st magnetosensitive element Consist 
of the magnetosensitive element of a pair with which pulse current flows, and the 1st sensing coil 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web^cgi_ejje 



2004/09/15 



THIS PAGE BLANK (usnoy 



4/12 ^— v 



consists of the sensing coil d^PPair wound around each magnetosensitiv^PFement. It is 

characterized by for the 2nd shaft component of an external magnetic field piercing through the 2nd 
magnetosensitive element, consisting of the magnetosensitive element of a pair with which pulse 
current flows, and the 2nd sensing coil consisting of the sensing coil of a pair wound around each 
magnetosensitive element. 

[0020] The 1st magnetosensitive element and the 1st sensing coil are characterized by preparing a 
<pair, the 2nd magnetosensitive element, and one pair of 2nd sensing coil. By the detection system of 
each axial component, it becomes possible to remove the inphase disturbance impressed in common 
by taking the circuitry of a pair by two system of measurement, such as control of the drift by 
factors, such as removal of a dc component, removal of common mode noise, and temperature 
fluctuation, and it becomes possible to raise detection precision. The detecting signal which the 1st 
sensing coil and the 2nd sensing coil output determines the polarity Ooint relation with external 
magnetic flux) of two sensing coils, respectively so that it may be outputted by opposition. And if the 
difference of these two detecting signals is taken, a twice as many signal as each detecting signal is 
acquired, and inphase components, such as common mode noise, can be removed. 
[0021] Invention of claim 8 is characterized by having further the 1st switch of the pair which passes 
only the 1st pulse which appears in the beginning of each output of the 1st sensing coil of a pair 
synchronizing with pulse current, and the 2nd switch of the pair which passes only the 1st pulse 
which appears in the beginning of each output of the 2nd sensing coil of a pair synchronizing with 
pulse current in invention of claim 7. Where inphase disturbance is removed, the operation 
effectiveness of invention of claim 7 can be attained. Therefore, it becomes possible to realize 
improvement in detection sensitivity and detection precision. 

[0022] Invention of claim 9 is characterized by to have further the 2nd digital disposal circuit of the 
pair which outputs the signal which the peak value or the peak value by which a repeat output is 
carried out of each signal which passed the 1st digital disposal circuit of the pair which outputs the 
signal which the peak value or the peak value by which a repeat output is carried out of each signal 
which passed the 1st switch of a pair forms, and the 2nd switch of a pair forms in invention of claim 
8. Where inphase disturbance is removed, the operation effectiveness of invention of claim 8 can be 
attained. Therefore, it becomes possible to realize improvement in detection sensitivity and detection 
precision. 

[0023] Invention of claim 10 is wound in the circumference direction of the 1st magnetosensitive 
element of a pair in invention of claim 9. The 1st negative feedback exiting coil of the pair which 
^ generates the magnetic field which -combines with the same sense to the 1st shaft component of an 
external magnetic field, and offsets the 1st shaft component of an external magnetic field according 
to the output signal of the 1st digital disposal circuit of a pair, The 2nd negative feedback exiting coil 
of the pair which generates the magnetic field which is wound in the circumference direction of the 
2nd magnetosensitive element of a pair, combines with the same sense to the 2nd shaft component 
of an external magnetic field, and offsets the 2nd shaft component of an external magnetic field 
according to the output signal of the 2nd digital disposal circuit of a pair, The 1st negative feedback 
circuit energized to the 1st negative feedback exiting coil of a pair so that the difference of the 
output signal of antipole nature may become mutual [ which the 1st digital disposal circuit of a pair 
outputs ] with zero, It is characterized by having the 2nd negative feedback circuit energized to the 
2nd negative feedback exiting coil so that the difference of the output signal of antipole nature may 
become mutual [ which the 2nd digital disposal circuit of a pair outputs ] with zero. 
[0024] The difference of the output signal of antipole nature means the sum of the output of each 
1 st digital disposal circuit about the detecting signal proportional to an external magnetic field in 
mutual [ which the 1st digital disposal circuit of a pair outputs ]. Therefore, that a current is passed 
by the 1st negative feedback exiting coil of a pair means that a current flows so that an external 
magnetic field may be eliminated so that the output of each 1st digital disposal circuit of a pair may 
serve as zero, so that this sum may serve as zero. Therefore, invention of this claim serves as having 
carried out series connection of the 1st magnetosensitive element of a pair, having carried out series 
connection of the 1st sensing coil of a pair about the detecting signal proportional to an external 
magnetic field, and having carried out series connection of the 1st negative feedback exiting coil of a 
pair, and equivalence. The same is said of the 2nd magnetosensitive element, the 2nd sensing coil, 
and the 2nd negative feedback exiting coil. 
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[0025] On the other hand, th^^hase components (common mode noise^Jlrift, dc component, etc.) 
contained in a detecting signal are eliminated from taking a difference. This configuration can attain 
the operation effectiveness of invention of claim 9, where inphase disturbance is removed. Therefore, 
the linearity of an output value and a detection magnetic field is good, and since disturbance is 
eliminated, it becomes possible to raise detection precision extremely. 

[0026] Invention of claim 1 1 is characterized by having the oscillation equipment which supplies pulse 
current common to the 1st magnetosensitive element of a pair, and oscillation equipment which 
supplies pulse current common to the 2nd magnetosensitive element of a pair independently or in 
common in invention [ which / of claim 7 thru/or claim 10 ]. When it communalizes, it becomes 
possible to realize reduction of the manufacturing cost of equipment, and the miniaturization of 
equipment. 

[0027] In invention of claim 11, oscillation equipment differentiates the square wave which a square 
wave oscillator circuit and a square wave oscillator circuit output, and invention of claim 12 is 
characterized by consisting of the differential circuit which makes a differential signal pulse current. 
Thereby, high-sensitivity-izing and low-power-ization can be attained. 

[0028] Invention of claim 13 is characterized by connecting the end of the 1st magnetosensitive 
element, the end of the 2nd magnetosensitive element, and the end of a negative feedback exiting 
coil to a gland in invention [ which / of claim 1 thru/or claim 6 ]. The number of external terminals 
can be decreased and connection with the external circuit of detection equipment becomes easy and 
simple. 

[0029] Invention of claim 14 is characterized by connecting the node of the 1st magnetosensitive 
element of a pair, the node of the 2nd magnetosensitive element of a pair, and the end of a negative 
feedback exiting coil to a gland in invention [ which / of claim 7 thru/ or claim 12]. The number of 
external terminals can be decreased and connection with the external circuit of detection equipment 
becomes easy and simple. 

[0030] Invention of claim 15 is characterized by the 1st magnetosensitive element and the 2nd 
magnetosensitive element having a magnetic anisotropy in the circumference direction in invention 
[ which / of claim 1 thru/or claim 14 ]. By having a magnetic anisotropy in the circumference 
direction, it becomes possible to raise the detection sensitivity of an external magnetic field. 
[0031] Invention of claim 16 is characterized by the 1st magnetosensitive element and the 2nd 
magnetosensitive element being components which generate the skin effect to pulse current in 
invention of claim 15. By generating the skin effect, as a result of a current's being restrained by the 
front face, the magnetization modulation by the pulse current by 4 the- external magnetic field can be 
enlarged more, and detection sensitivity can be raised. 

[0032] Invention of claim 17 is characterized by the 1st magnetosensitive element and the 2nd 
magnetosensitive element consisting of the amorphous magnetic substance in claim 1 5 or invention 
of 16. It becomes possible to enlarge a magnetic anisotropy to which the permeability of the 
circumference direction becomes larger than the permeability of shaft orientations by this 
configuration. 

[0033] Invention of claim 18 is characterized by the 1st magnetosensitive element and the 2nd 
magnetosensitive element being wires which consist of the amorphous magnetic substance in claim 
15 or invention of 17. It becomes possible to enlarge a magnetic anisotropy to which the permeability 
of the circumference direction becomes larger than the permeability of shaft orientations by this 
configuration. 

[0034] Invention of claim 1 9 is characterized by carrying the 1 st magnetosensitive element and the 
2nd magnetosensitive element, the 1st sensing coil and the 2nd sensing coil, the 1st negative 
feedback exiting coil, and the 2nd negative feedback exiting coil on a substrate, and packing them 
identically by resin mold in invention [ which / of claim 1 thru/or claim 18 ]. It can be components- 
ized by this configuration, being able to use only the sensor section as an individual component, and 
the arrangement to the circuit board becomes easy. Moreover, at the time of failure, in order for what 
is necessary to be to exchange only this individual component, maintenance of equipment with this 
individual component becomes easy. 

[0035] Support energization of the both ends is carried out with the electrode with which the 1st 
magnetosensitive element and the 2nd magnetosensitive element were formed on the substrate in 
invention [ which / of claim 1 thru/or claim 19 ], and, as for invention of claim 20, the perimeter of 
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the 1st magnetosensitive eleWR and the 2nd magnetosensitive element^Kharacterized by being 
covered by the gel matter including between a substrate, the 1st magnetosensitive element, and the 
2nd magnetosensitive element. The distortion from the outside can be prevented from adding the 1st 
.magnetosensitive element and the 2nd magnetosensitive element with the gel matter. In the case of 
the amorphous magnetic substance, the fall of the detection precision by distortion poses a problem 
especially, but it is prevented by covering the surroundings by the gel matter to this appearance that 
distortion starts a magnetosensitive element When resin mold is carried put especially, the stress 
generated in the cooling process of resin will be applied to a magnetosensitive element, but since the 
gel matter absorbs this distortion, it can prevent starting a magnetosensitive element The gel matter 
means what the sol solidified in the shape of a jelly. For example, generally silicone gel, silica gel, an 
elastomer, gelatin, etc. can use gels, such as a hydrogel, RIOGERU, and elastic gel. In short, what is 
necessary is just the matter which absorbs elasticity. 

[0036] It is characterized by arranging the 1st magnetosensitive element for invention of claim 21 on 
the surface of a substrate in invention [ which / of claim 1 thru/or claim 20 ], and arranging the 2nd 
magnetosensitive element in the rear face of a substrate. Thus, by arranging the 1st 
magnetosensitive element and the 2nd magnetosensitive element on the front reverse side of a 
substrate, it becomes possible to miniaturize equipment Moreover, since the 1st magnetosensitive 
element and the 2nd magnetosensitive element can be made to cross and the measuring point of the 
1st shaft component of an external magnetic field and the 2nd shaft component can be made to 
approach, it becomes possible to measure two components of an exact external magnetic field. 
[0037] In invention [ which / of claim 1 thru/or claim 21 1 invention of claim 22 puts the 1st 
magnetosensitive element and the 2nd magnetosensitive element on the electrode which carries out 
support energization at both ends, puts aluminum or an aluminium alloy from on a magnetosensitive 
element is carrying out an ultrasonic bonding and is characterized by joining the 1st 
magnetosensitive element and the 2nd magnetosensitive element and an electrode. Since 
crystallization will take place if it heats when a magnetosensitive element is the amorphous magnetic 
substance, heating junction can be performed and is weak to nothing and distortion. Therefore, it is 
desirable to join a magnetosensitive element to an electrode by the ultrasonic bonding. When carrying 
out an ultrasonic bonding, it is prevented that place aluminum or an aluminium alloy on a 
magnetosensitive element, this aluminum or aluminium alloy carries out buffer action by pressurizing 
with an ultrasonic tool, and distortion is impressed to a magnetosensitive element Moreover, the 
oxide film formed on the surface of the magnetosensitive element exfoliates with a supersonic wave, 
arid is incorporated by aluminum or the aluminiuhrralloyr "Consequently, the mechanical junction arid- 
electric junction to aluminum or an aluminium alloy, and a magnetosensitive element are performed 
good. 

[0038] Invention of claim 23 is characterized by an electrode consisting of nickel, aluminum, gold, 
copper, silver, tin, zinc, platinum, magnesium, a rhodium, or the alloy containing these at least one 
sort in invention of claim 22. By using an electrode as these ingredients, the firm junction by the 
ultrasonic bonding with a magnetosensitive element is attained. 

[0039] It is characterized by invention of claim 24 having the layer which an electrode becomes from 
aminium or an aluminium alloy as a surface layer in invention of claim 23. By this configuration, 
junction nature with the aminium or the aluminium alloy placed on a magnetosensitive element is 
good, and becomes possible [joining a magnetosensitive element to an electrode firmly ]. 
[0040] Invention of claim 25 is characterized by being bearing detection equipment which detects 
magnetic field bearing in invention [ which / of claim 1 thru/or claim 24 ] by the 1st shaft magnetic 
field component and the 2nd shaft magnetic field component of which magnetic field detection 
equipment was detected. Bearing detection is attained from the 1st shaft magnetic field component 
and the 2nd shaft magnetic field component That is, if the 1st shaft and the 2nd shaft are taken to a 
horizontal plane, bearing in a horizontal plane will become detectable. 

[0041] Invention of claim 26 is characterized by the 1st shaft and the 2nd shaft being shafts which 
intersect perpendicularly mutually in invention [ which / of claim 1 thru/or claim 25 ]. By this 
configuration, since bearings where the 1st shaft magnetic field component or the 2nd shaft magnetic 
field component takes maximum differ 90 degrees mutually, its bearing detection precision improves. 
[0042] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the gestalt of operation. 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web^cgLejje 



2004/09/15 



tat 



THIS PAGE BLANK <uspho> 



7/12^— v 

The basal principle of the mJ^^ic field detection by this invention is e>^J^ed. Drawing 1 is drawing 
% having shown the principle. Current I is passed in the direction of the 1st shaft (x axis) to the 1st 
linear magnetosensitive element 10. Then, it is a magnetic field Hr to the circumference direction by 
this current It is generated. This magnetic field Hr Magnetic-moment M of the 1st magnetosensitive 
element 10 arranges the sense in the circumference direction. It is a magnetic field Hr that this 
current I is alternating current of a frequency omega. It will vibrate on a frequency omega and 
cmagnetic-moment M will also vibrate on a frequency omega. External magnetic field Hx of an 
alternating current sufficiently lower than a direct current or a frequency omega where such 
alternating current I is energized Suppose that it was impressed by the 1st shaft orientations. Then, 
the magnetization vector M is the external magnetic field Hx. Inclining in the sense, the magnetization 
vector M will have the component which vibrates to the 1st shaft orientations. Thus, the 
magnetization vector M will rotate to the 1st shaft orientations synchronizing with alternating current 
I, consequently it is the 1st shaft component Bx of flux density. It will change in time. This flux 
density Bx The amplitude is the external magnetic field Hx. It is proportional to magnitude. This flux 
density Bx Time amount rate of change is a frequency omega and flux density Bx. It is proportional to 
the product of the amplitude and is the electrical potential difference E1 between terminals of the 1st 
sensing coil 11. It is detected. Therefore, electrical potential difference E1 between this terminal 
External magnetic field Hx of the 1st shaft orientations It can determine. 

[0043] Electrical potential difference E1 between terminals The frequency omega and the external 
magnetic field Hx of Current I Since it is proportional to a product, detection sensitivity can be made 
high by enlarging a frequency omega. In this invention, supply current I is made into pulse current 
desirably for this reason. Of course, you may be alternating current. Even if it is pulse current, it is 
understood easily that the above-mentioned principle is materialized. Moreover, if a frequency omega 
is made high, as a result of a current's flowing only on the surface of a magnetosensitive element 
according to the skin effect, migration of a magnetic domain wall is controlled and the phenomenon 
which produced and described only rotation of a magnetic vector above becomes remarkable. Also in 
this semantics, it is desirable to use the pulse current which has a high frequency component. Thus, 
the high frequency current of a concept including pulse current besides pulse current is sufficient as 
the current to impress. Moreover, the current of only a single period may be impressed or you may 
make it impress the current of a repeat period. 

[0044] Thus, if pulse current is supplied to a magnetosensitive element, it will become possible by 
detecting this peak value, although the electrical potential difference E1 between terminals of a 
sensing coil also serves as pulse shape to detect an external magnetic fieldrln^addition, in fact, since 
an inductance component and stray capacity exist in the 1st sensing coil, a detecting signal serves 
as an oscillatory wave form to pulse current. Therefore, it is desirable to extract only the 1st pulse of 
the detecting signals and to measure a magnetic field from the amplitude. 

[0045] As mentioned above, if ac energisation of the invention in this application is carried out along 
the circumference direction of the shaft when a magnetic field component exists in the 1st shaft 
orientations, the phenomenon which produces the alternating current flux density of the same 
frequency as ac energisation in the 1st shaft orientations in the amplitude proportional to the 
magnetic field component will be used for it. 

[0046] In this invention, the 1st magnetosensitive element has especially desirably the desirable 
amorphous wire extended to the 1st shaft orientations at the line, the amorphous magnetic 
substance — for example, CoSiB A system and FeCoSiB A system and FeSiB a system — the 
magnetic substance, such as these alloys, can be used. 

[0047] As shown in drawing 2 , the 2nd magnetosensitive element of the same configuration as such 
the 1st magnetosensitive element 10 and the 1st sensing coil 11 is arranged in the different direction 
of the 2nd shaft (y-axis) from the 1st shaft. Pulse current I is similarly supplied to the 2nd 
magnetosensitive element 40, and it is the electrical potential difference E2 between terminals of the 
2nd sensing coil 41. By measuring, it is the 2nd shaft magnetic field component Hy. It can measure. 
When the angle which these two shafts constitute is set to alpha, the 1st shaft of the external 
magnetic field H and the angle theta to accomplish are expressed with a degree type. 
[0048] 
[Equation 1] 

Theta=tan -1 [(E2/E1-cosalpha) /sinalpha] — (1) 
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Moreover, the magnitude of l^^xternal magnetic field H is called for by^^degree type. 
[Equation 2] 
H=H1/costheta — (2) 

[0049] They are 90 degrees, then [Equation 3] about the include angle alpha of the 1st shaft and the 
2nd shaft to accomplish. 
Theta=tan -1 (E2/E1) — (3) 
^Equation 4] 
H=(E12+E22) 1/2 — (4) 

[0050] Signal E1 which passes pulse current I as mentioned above, and the 1st sensing coil 11 
outputs about the 1st shaft magnetic field component Amplitude E0 of the 1st pulse External 
magnetic field Hx It is related, and if it measures, it will become like drawing 3 . 
[0051] If concrete circuitry is shown [ rather than ] about the 1st shaft magnetic field component 
detection system, it will become like drawing 4 . The 1st sensing coil 11 is wound in the 
circumference direction of the 1st magnetosensitive element 10. The 1st magnetosensitive element 
10 consists of the linear zero magnetostriction amorphous magnetic substance. If a concrete 
dimension is shown, it will be 30 micrometers in die length of 3mm, and diameter. Moreover, although 
the number of turns of the 1st sensing coil is one example, it is 40t. An oscillator 13 oscillates a 
square wave. A C-MOS multivibrator can more specifically be used for an oscillator 13. It 
differentiates in a differential circuit 14 and this square wave is resistance R4. It minds and is 
impressed by the 1st magnetosensitive element 10. Resistance R4 It is resistance for supplying 
constant current. Pulse current I is supplied to the 1st magnetosensitive element 10 by such circuit. 
Build up time of pulse current is about 5ns. 

[0052] The end a of the 1st sensing coil 10 is connected to the 1st switch 15. More specifically, the 
1st switch 15 can use as an example the analog switch which consists of a transistor. Next, the 
signal which passed the 1st switch 15 is inputted into the 1st digital disposal circuit 16. this 1st 
digital disposal circuit 16 — as an example — capacitor C4 Resistance R5 from — it can constitute 
from a peak hold circuit which changes. The peak of the pulse signal repeatedly detected by this 1st 
digital disposal circuit 16 is held. If the amount proportional to a peak besides a peak hold circuit in 
this way is detected when repeating and supplying pulse current and repeating and detecting a pulse 
signal, it is possible to use an integrating circuit, a smoothing circuit, etc. 

[0053] The 1st sensing coil 10 has an inductance and stray capacity, and an inductance and stray 
capacity exist also in other tracks. Therefore, not only the single pulse that answered pulse current 
but the oscillatory-wave form following it will be included in "the^signal which the 1st sensing coil 10 
detects. For this reason, in order to extract only the component which answered pulse current, the 
1st switch 15 is formed. Moreover, in order to take phase simulation to the timing to which the 
detecting signal of the 1st sensing coil 10 is outputted, and the timing from which the 1st switch 15 
serves as ON completely, pulse current I supplied to the 1st magnetosensitive element 10 is delayed 
for about 10ns to the control signal of the 1st switch 15. What is necessary is in short, to answer 
pulse current, and just to impress a control signal to the 1st switch 15 so that only the period which 
passes only the signal component correctly proportional to an external magnetic field may be set to 
ON. 

[0054] The output signal of the 1st digital disposal circuit 16 is inputted into the 1st negative 
feedback circuit 17. The other end child b of the 1st sensing coil 10 is connected to the inversed 
input terminal of the differential amplifier 171, and the signal terminal of the 1st digital disposal circuit 
16 is connected to the non-inversed input terminal of the differential amplifier 171. And the output 
terminal of the differential amplifier 171 is connected to the 1st negative feedback exiting coil 12. By 
this configuration, a current will flow to the 1st negative feedback exiting coil 12 so that the electrical 
potential difference between input terminals of the differential amplifier 171 may serve as zero. That 
is, if the external magnetic field which pierces through the 1st magnetosensitive element 10 is zero, 
since the detecting signal of the 1st sensing coil 11 will also serve as zero, the 1st negative feedback 
exiting coil carries out the operation which negates after all the external magnetic field which should 
be measured. In the property of Fig. 3, in the condition of not applying negative feedback, supposing 
the detecting signal of an A point is outputted, a current required to make this A point into a zero will 
flow to the 1st negative feedback exiting coil 12. Since this negative feedback current is proportional 
to the magnitude of the external magnetic field in an A point, it serves as a signal proportional to the 
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magnitude of the magnetic fi^Jlhich should measure the output signal l^ps differential amplifier 
171. Thus, by making point of measurement into near [ in the characteristic curve of drawing 3 ] a 
zero, the magnetic field measurement with more sufficient linearity is attained. 
[0055] Such a circuit is similarly prepared about the 2nd shaft magnetic field component detection 
system. Circuitry is completely the same. In addition, the oscillation equipment which consists of the 
square wave oscillator circuit 13 and a differential circuit 14 is good, even if it prepares independently 
■the 1st shaft magnetic field component detection system and it is common. That is, you may make it 
supply the pulse current supplied to the 1st magnetosensitive element and the 2nd magnetosensitive 
element, and the signal which controls the 1st switch and the 2nd switch from a common circuit 
[0056] Next, the detection equipment which raised detection precision more is explained by removing 
one pair of common mode noise etc. using the 1st magnetosensitive element, the 1st sensing coil, the 
1st digital disposal circuit, the 1st negative feedback circuit the 1st negative feedback exiting coil, 
etc. The 1st shaft magnetic field component detection system is explained. The 1st magnetosensitive 
element 10a and 10b of a pair is electrically arranged at juxtaposition so that the 1st shaft magnetic 
field component may penetrate like shaft orientations. A parallel arrangement or serial arrangement 
which is mentioned later is sufficient as structural arrangement. Namely, it is desirable to the shaft 
orientations of the 1st magnetosensitive element 10a and 10b of a pair for the same 1st shaft 
magnetic field component to have penetrated, and it should just be approaching them in location by 
parallel arrangement 

[0057] As shown in drawing 5 , the node d of the 1st magnetosensitive element 10a and 10b of a pair 
is connected to the gland, and pulse current is supplied from each other end e and f. Series 
connection is carried out, a common negative feedback current flows, and the 1st negative feedback 
exiting coils 12a and 12b of a pair function as making the internal magnetic field of the 1st 
magnetosensitive element 10a and 10b of a pair into zero. Namely, each 1st negative feedback exiting 
coil 12a and 12b is rolled in the direction which negates an external magnetic field. The sensing coils 
1 1 a and 11b of a pair are wound around the perimeter of each 1 st magnetosensitive element 1 0a and 
10b. And the 1st switch 15a and 15b is connected to one terminal of each sensing coils 11a and 11b 
so that the polarity of the signal which passes 1st switch 15a, and the polarity of the signal which 
passes 1st switch 15b may become opposite. That is, the circuit is arranged so that the sense of the 
electromotive force Ea1 and Ea2 by the 1st sensing coil 11a and 11b may turn into sense shown in 
drawing 5 . The output signal Ga1 of 1st digital-disposal-circuit 16a inputted into the inversed input 
terminal of the differential amplifier 171, and the output signal Gb1 has inputted into the non-inversed 
input terminal of 1st digital-disposal-circuit 16b. Therefore, this differential amplifier 171 supplies a 
negative feedback current to the 1st negative feedback exiting coils 12a and 12b of a pair so that 
Gb1-Ga1=Eb1-(- Ea1) =Eb1+Ea1 may serve as zero. Therefore, a negative feedback current will be 
supplied to the 1st negative feedback exiting coils 12a and 12b so that each of the detecting signals 
Ea1 and Eb2 of each 1st sensing coil 10a and 10b may serve as zero., Therefore, since an external 
magnetic field can be measured near the zero of the characteristic curve of drawing 3 like the case 
where it mentions above, linearity is good and detection precision improves. 

[0058] The inphase component contained in two signals inputted into the differential amplifier 171 on 
the other hand is offset Consequently, the inphase component contained in a detecting signal does 
not affect a negative feedback current An inphase component is a drift component accompanying a 
noise and a temperature change etc. Therefore, since such inphase disturbance is removed and 
measured, detection precision improves. 

[0059] It is constituted by the 2nd shaft magnetic field component detection system as well as 
[ completely ] the 1st shaft magnetic field component detection system. As shown in drawing 5 , 
oscillation equipment 18 may be formed in common to the 1st sensing coil 10a and 10b of a pair, and 
may be further formed in common by the 1st shafting and the 2nd shafting. Of course, by the 1st 
shafting and the 2nd shafting, it may prepare independently or each of the 1st or 2nd sensing coil of a 
pair may be supplied separately. 

[0060] Next, the structural configuration of magnetic field detection equipment is explained. As shown 
in drawing 6 , 1st magnetosensitive element 10a is arranged on substrate 30a. On substrate 30a, 
Electrodes 31a and 32a are arranged, support energization of the both ends is carried out on it, and 
1st magnetosensitive element 10a is made and arranged. This 1st magnetosensitive element 10a is 
joined by the ultrasonic bonding using Aluminum 33a and 34a to Electrodes 31a and 32a. 
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[0061] The approach of form?^?he piece component 100 of an individuaW^shown in drawing 6 
hereafter is explained in full detail. First, copper is vapor-deposited on the front face of the substrate 
which consists of the plate-like ceramics, PCB resin, or silicon. Insulation of a substrate is desirable 
and the electrode formation section at least needs to be insulated. And through a photograph 
FUFUGURAFI process, it etches so that it may leave Electrodes 31a and 32a. Thus, the substrate 
which can arrange much magnetosensitive element 10a is obtained. Next, plate 33a which consists of 
^aluminum or an aluminium alloy is arranged from on the, it pressurizes with the bonding tool 90 from a 
top, supersonic vibration is generated, and it is made to join, as magnetosensitive element 10a is 
arranged on electrode 31a on a substrate, and 32a and it is shown in drawing 7 . At this time, each of 
plate 33a, 1st magnetosensitive element 10a, and electrode 31a is connected mutually. Then, junction 
of 1st magnetosensitive element 10a to one electrode is completed by cutting plate 33a. Thus, on 
one substrate, many magnetosensitive elements are arranged one by one, and ultrasonic jointing is 
performed. Next, it dissociates in the shape of [ as shows this substrate to drawing 6 ] a rectangle. 
[0062] If the ingredient of electrode 31a has conductivity with the ingredient in which 
magnetosensitive element 10a and ultrasonic jointing are possible, it is good anything. For example, 
nickel, aluminum, gold, copper, silver, tin, zinc, platinum, magnesium, a rhodium, or the alloy containing 
these at least one sort is desirable. Moreover, as shown in drawing 7 , layer 311a which consists of 
aluminum or an aluminium alloy may be formed in the front face of electrode 31a. Formation of this 
layer 3 can be formed by placing aluminum or an aluminium alloy plate on electrode 31a, 
magnetosensitive-element 10a Placing on it, placing plate 33a which consists of aluminum or an 
aluminium alloy further, and performing an ultrasonic bonding. That is, mechanical junction and 
electric contact can be made perfect because the ingredient which sandwiches magnetosensitive 
element 10a from the upper and lower sides considers as aluminum or an aluminium alloy. 
Furthermore, after vapor-depositing or plating aluminum or an aluminium alloy on electrode 31a, you 
may make it make it join. In addition, Electrodes 31a and 32a serve as a land of wirebonding for 
carrying out electrical connection to the wiring film and lead pin which are mentioned later. 
[0063] It is because a soldered joint according [ the reason using an ultrasonic bonding ] to heating 
as a magnetosensitive element the amorphous magnetic substance and since the amorphous wire is 
used especially cannot be used since crystallization takes place. Moreover, the front face has 
oxidized and a soldered joint cannot do the amorphous magnetic substance. As a wax of an ultrasonic 
bonding, when aluminum or an aluminium alloy was used, it was discovered for the first time by this 
invention person that mechanical junction becomes firm and electric contact becomes good. The 
scaling film of an amorphous wire" exfoliates by supersonic vibration, combines with the aluminum 
which is a reduction element, and is easily incorporated by the aluminum plate. It is thought that 
electric contact and mechanical junction become good according to this device. Moreover, what the 
impulse force at the time of contact of the bonding tool 90 transmits to magnetosensitive element 
10a directly is prevented by preparing plate 33a which consists of aluminum or its alloy on 
magnetosensitive element 10a which consists of an amorphous wire. That is, plate 33a carries out 
buffer action, and making magnetosensitive element 10a generate a stress-strain diagram at the time 
of an ultrasonic bonding is prevented. 

[0064] Next, in the piece component 100 of an individual shown in drawing 6 , the perimeter of 1st 
magnetosensitive element 10a is covered by gel matter 35a ( drawing 6 , drawing 10 illustration). That 
is, between 1st magnetosensitive element 10a and substrate 30a and the up space of 1st 
magnetosensitive element 10a are covered by the gel matter. The reason for a wrap is making it not 
make the interior of 1st magnetosensitive element 10a generate stress by this gel matter, as 1st 
magnetosensitive element 10a's is not impressed to stress by 1st magnetosensitive element 10a. 
Since 1st magnetosensitive element 10a consists of AMORUSUFASU wires, a magnetic property 
tends to be influenced of distortion. This stress is generated by contraction in case resin hardens, 
when carrying out mold shaping so that it may mention later. This stress is absorbed by gel matter 
35a, and is not impressed to 1st magnetosensitive element 10a. Detection precision can be raised by 
doing in this way. Although silicone gel was used for gel matter 35a, elastic gels, such as silica gel, an 
elastomer, and gelatin, can be used. 

[0065] Next, to the piece component 100 of an individual shown in drawing 6 , as shown in drawing 
10 , the piece component 100 of an individual is inserted in the central space of bobbin 80a where 1st 
sensing coil 11a and 1st negative feedback exiting coil 12a were rolled, and HOBIN 80a and substrate 
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10a are joined. Next, bobbin i^^vhich was inherent in this piece compoi^^100 of an individual is 
% joined to the plate-like ceramics substrate 81, as shown in drawing 9 . Similarly the piece component 
of an individual is inserted in the central space of bobbin 80b where 1st sensing coil 11b and 1st 
negative feedback exiting coil 12b were rolled, bobbin 80b and substrate 10b are joined, and this 
bobbin 80b is joined to the ceramic substrate 81. At this time, it arranges so that the 1st 
magnetosensitive element 10a and 10b may become parallel to the direction of the 1st shaft (x axis), 
•in addition, the bobbin of a coil — twisting — what is necessary is just to wind 1st sensing coil 11a, 
the 2nd negative feedback sensing coil, and 2 around coincidence That is, manufacture becomes easy 
by winding around coincidence in the same direction. Of course, you may wind in the same direction 
or the different direction separately. It is the problem of whether to make the ejection terminal of a 
detecting signal reverse whether it winds around the same direction or hard flow, and the winding 
direction is arbitrary. 

[0066] The piece component of an individual is similarly formed about the 2nd magnetosensitive 
element 40a and 40b of a pair shown in drawing 5 , and the bobbins 84a and 84b ( drawing 10 ) of a 
pair around which the 2nd sensing coil 41a and 41b of a pair and the 2nd negative feedback exiting 
coils 42a and 42b of a pair were wound are formed. And the bobbins 84a and 84b which were inherent 
in the piece component of an individual are fixed to the ceramics substrate 82. At this time, the 2nd 
magnetosensitive element 40a and 40b of a pair is arranged so that it may become parallel to the 1st 
shaft and the 2nd shaft (y-axis) which intersects perpendicularly. 

[0067] On the ceramics substrate 81, as shown in drawing 8 , the wiring film 81 is vapor-deposited 
and electrical connection with the 1st magnetosensitive element 10a and 10b of a pair, the 1st 
sensing coil 11a and 11b of a pair, and the 1st negative feedback exiting coils 12a and 12b of a pair 
has accomplished by wirebonding or soldered joint Moreover, electrical installation of each wiring film 
81 of the ceramics substrate 81 and each lead pin 93 is performed by the soldered joint by the 
through hole, wire BONDE young people, etc. The lead pin 93 consists of a total of two pins which 
supply pulse current to the 1st magnetosensitive element 10a and 10b of a pair, four pins which 
output each detecting signal from the 1st sensing coil 11a and 11b of a pair, one pin which supplies a 
current to the 1st negative feedback exiting coils 12a and 12b of a pair, and eight pins of a grand pin. 
Thus, since the node of the 1st magnetosensitive element 10a and 10b of a pair and the end of the 
series connection of 1st negative feedback exiting coil 12a and 1st negative feedback exiting coil 12b 
are made into the gland, the number of pins can be decreased. The same is completely said of the 
2nd detection system. 

[0068] Like - drawing 8 and drawing 9 , after assembling, resin mold shaping is performed. And the 1 mold * 
95 of drawing 9 is formed, the frame of a leadframe is cut, and the detection equipment which carried 
out the configuration of mold IC like drawing 9 is manufactured by carrying out bending of the lead 
pin 93. 

[0069] As mentioned above, although the gestalt of implementation of invention was shown, 
modifications various otherwise can be considered. You may be the same field although the 1st shaft 
magnetic field component detection equipment and the 2nd shaft magnetic field component detection 
equipment have been arranged at the front face and rear face of a substrate, respectively. Moreover, 
although the magnetosensitive element of a pair is arranged in parallel, you may arrange on a straight 
line. Moreover, when it has arranged on the front reverse side of a substrate, it is arranged in the 
shape of a "+'' typeface, but when it has arranged to the same field, "T" typeface-like etc. 
arrangement can be considered. Furthermore, although the detection equipment of the compensation 
mold which has the magnetosensitive element of a pair about mold shaping was described, mold 
shaping may constitute detection equipment also about the detection equipment which is not the 
compensation mold shown in drawing 4 . Moreover, other PAKEJINGU approach besides mold may be 
used. Moreover, although only the sensor section which consists of a magnetosensitive element, a 
sensing coil, and a negative feedback exiting coil is carrying out mold shaping, the circuit section 
shown in drawing 4 and drawing 5 is further considered as IC chip, mold shaping of both the sensor 
section and the IC chip is carried out, and it is good also considering the whole detection equipment 
as mold IC. If other PAKEJINGU approaches are used similarly, it is also possible to use the whole 
detection equipment as a discrete IC component. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
jarecisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The explanatory view having shown the principle of this invention. 

[Drawing 2] The explanatory view having shown the principle of the bearing detection by this 

invention. 

[Drawing 3] The property Fig. having shown the relation of the external magnetic field and detecting 
signal which are detected by this invention. 

[Drawing 4] The circuit diagram of the magnetic field detection equipment in which 1 operation 
gestalt of this invention was shown. 

[Drawing 5] The circuit diagram having shown the magnetic field detection equipment of the 
compensation mold of other operation gestalten of this invention. 

[Drawing 6] Structural drawing having shown the structure of the piece component of an individual 
where the magnetosensitive element was carried. 

[Drawing 7] The sectional view having shown a part for the joint of a magnetosensitive element and 
an electrode. 

[Drawing 8] The top view having shown signs that detection equipment was assembled. 
[Drawing 9] The side elevation having shown signs that detection equipment was assembled. 
[Drawing 10] The perspective view having shown signs that detection equipment was assembled. 
[Description of Notations] 

10 — Magnetosensitive element 

10a, J Ob — The 1 st magnetosensitive element. - 

1 1 — The 1 st sensing coil 

12 — The 1 st negative feedback exiting coil 

13 — Square wave oscillator 

14 — Differential circuit 

15 — The 1 st switch 

16 — The 1st digital disposal circuit 

17 — The 1st negative feedback circuit 
30a — Substrate 

31a, 32a — Electrode 
33a, 34a — Plate 
35a — Gel matter 

40 — The 2nd magnetosensitive element 

40a, 40b — The 2nd magnetosensitive element 

41a, 41b — The 2nd sensing coil 

42a, 42b — The 2nd negative feedback exiting coil 

95 — Mold 
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[Drawing 5] 
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[Drawing 9] 
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» 1 j^ssis^- 1 0 \zmifrr&'<A,xnm mm 10 
[0054] ^1 m -^suss 1 6 (omtfis^rnm 1 ft 

«B^b 1 7 lO^A^WI^^tl, 

ft 1 ft wiEiie 1 e (Dim^^mmmmm ni© 
1 7 i©tH*JB ; Ptt»i«»aMaat= i 'f/n 2i^mm£ 

tbXV^6o r^Ml^^ M»liB» 1 7 1 ^A*« 

tcm«^«tt^r^tw^5 0 bp*>, si«^io^ 

[0 0 5 5] roj:5*[sI!«*5SB2ttaBftj«^tftU»^ 

[00 5 6] *l*a = >f/K % 

lfS**D!3g0K. ^1^<15SIh1K, JBl*»aBi«=>f 
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o a. i o bnmfzmzftm-mwztix^Zo mm#j 

wh. -M<om i mmm* i o a , iob coi^^iai 
ra-^SB i Utt^r. t Am* u < , 

[0 0 5 7] El 5 l^-f £ b l-> — *f<Ofg 1 ifflKSl^ 1 

*ft«L0><lWle. f frb'^^mMfc&l&ZfoZo — 10 
2*<d!B l &WM.WM^4^ 12a. I2bit K^iJ^iBK 

mm*ioa. i o b<Dfti$mm*mk'rz>£?\zmm 

i"6 0 IP^, ^rii^Ef^*l*»iSa«3^^1 2 a fc 
tt(D&m^-< /Ul 1 a. 1 1 btt, ^iX^ttO^l^^ 

ST-lOa, 1 o b<Dmm\zm\s\£tix\<^z>o ^UT. 
Si^7fl5a Srilig-f Sff -f^Dffitt^Sg 1 >^ 

»IU=i-f/Hla, 1 1 b<D— 35<r>$k=i-XC%\*'( 20 

i5a, i 5 basgaststi/o^*. bp*>. fBH*tH=»*f 

/HI a, 1 1 b(31J:5jem^Eai. Ea2 <£>ft£ #12 5 

mmm m <Dzm?<t>i&*\znm 1 ft -^qsiiiss 1 e 

a ©ttJ^ff *Gai » Aft U SB 1 f3#«MHHJBS 16b© 
^RteA^M^f-Jwttai^fS-S-GbidSA^Lr^So J:o 
"fx :©6BI|«»1 7 lte, Gbi-Gai=Ebi- (- 
Eai) = Ebi+Eai^£/£6J: 5t-x *J»SMt«£S:— 

^o-C, ^f^Sl^i±3^^/H0a, 10b(D^ 30 
tttff-^Eai, EbzO^rtt^tt^^^^^^ ^IC, AJfiHl 
M^l«Wl^-f/H2a, 12bC«^ 

[oo58] -jj, mmm<mm 1 7 1 icA^-rs 2 

[0 0 5 9] *2»W»rt^|fta*l-ot^T 1 t>, HUN 

a, iobi:»ir*»m S*>K. SSittJRfc* 

xmw-rz>o m 6 \^-rx b is 1 ^mm^ 1 0 a # so 
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2&R3 0 a 0±^Efi$tl/TV^-5o Stg3 0a(D±IC 
®fi£3 1a, 3 2 adSiSKSiXT*3!9, ^<D±.\Z.m 

K£*bTl/>5 0 ^^SlMiT-l 0 alilS3 1 a, 
3 2al^UT;>^!)A3 3a, 3 4a^l/^ 

[0 0 6 1] J£JtT. 0 6 tc^i~J: 5 tmftm* 1 0 0 £ 

pcBm is})^m<D\,^irtifrfrb&z>Zk 

t\ h y :7^:7^xe«:a-c; «fii3 1 a , 3 2 
ftofisa*^ 1 0 a tmm^imtemmmbtiZo & 

, titflHR"?- 1 0 a *mfc±<Dmm 3 1a, 3 2a±|: 

gagb-c, 0 7 u:^-r £ 5 k:, ^<D±.t^hr^%^^j^ 

Xli7/^; = ?^^e)S6/^ h 3 3 a £IBgL 
■C> i^b^^T^ y^-;u9 0 t'MIT, jg^ig 

a, Sl«I^l 0 a, 1 a ^iX^ttJ&SffiS 

lwS«Sn5, T^U- h3 3 aSr«JBfrrS^t 

x% 1 o^m^i^^-r^m 1 ««*^ 1 0 a com&fr^ 

«*T-«r. SaBUT«*«a»*4:fT5. r 

[0 0 6 2] «^3 1 a 0»Wllfi8K*T- 10a ir®^ 
xff. ^^<^/K T/^^^^-A. ^> ^> A. 5i 

mffi3 1 a^iiii(j:r/w^!>Axfir^^ 

^A^^^^SS 3 11a d5^$ttX^Tt>fiV> 0 
r©Jf 3<D^/£f*> T^^;^!)AXIir/W^!>^ 
^U- h^m«3 1 a^±(Cg#. -teO±^ijHK*^l 

^fejaiS^^— h 3 3 a ^rgV>T x jB^jft*^^ ^ 

0 a*±Ta*fe#frWPfa s T/l'5 ^^XIW^? 

ftfctf>fc-rs££j&S"e#a 0 mffi3 1 a^jiic 

T^?>, g^^iplwLttfi^o mfii3 1 

a, 3 2 a ii, «a5-rsEj»JK^y - K^^tmftcfttt 
[0063] m^^f^ ^ 



(10) 

17 

bftS^^"" h 3 3 a ^7^7 7 ir^&A^tt 

9 o <Dfflm<o9S&*)&iB&%* 1 0 a l-i£«e*i"£ 10 

rfctfl&JfcSFft*, SP*>. yu-h3 3al*S*flUfl& 
U jB^StJj?^^ >^B*W*8HIW-1 0 a Klf6*§fi* 

[0 0 6 4] 0 6 {C^-rfiK-^ 100 

t\ US 1 Gmm* 1 0 a (DjUHtr^'MMMt 3 5 a (0 
6.01 0 0^) -C8I5. BP*>x 0 a £ 

Sffi3 0 a k com. Rtf. » 1 ««*^ 1 0 a ^±«S! 

PflS:y/H^KX-a 5. c^y/u*Wt?JB 1 

10a*851*tt, 0 a ClS^^W 

^fti^KLT. $l«^10a^)«l^ 20 

0 a fir^e/^^T^^^f ■^»J**^ v ^ < ^ -e - * 
iRffilwJ; D^-TSo ^o6^^^Wf3 5 a -C® 

So y/MttftR 3 5 a fctt^JJ a-V^/HSrffl^fca** 

[0065] b 6 i^-re;i*st^ 100 K** U 

Hi 0K*tJ:5fc *l*a=«-</H l a fcJBl 
*»31B«="f/H 2 a(Z>*^nfc3j?^8 0 aO+<k 
ffiBBI^e^iB^ 10 0 *#A tt, * If V 8 0 a <t Sffi 

1 0 a <h CtfXStfffiT- 10 0 
Ufc^t*^8 0 a^9 <fc 5 7 S * 

xiss l^s^-rs. •n*tH=»>fA'iib 

i:flS»iI8=^/H 2bi«^fc#^8 0 b 
O*4>£fl0fc«^*^&#AL^ #tf>-8 0b£Sffi 

stg8 i trg^-r^o -^^v IB 1 1 0 a ^ 1 

5 0 f*h 3-f/KO/Kif^<0###Jt«. glKtti="f 
SV\ EP*>. Hi:*lRll-Wl»l-*<wi:t?, Mit^lS* 

[00 6 6] RSHw. B 5 tJL^-T— *ttf>SB 2 4 k 
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Oa. 4 0 biCo^T^^l-fi>i*m^^?fML. — 
(Df^^tt}^ /^4 la. 4 1b. — tt<DB2&ffiMB* 
8^;M2a % 4 2 b^)»Wtfe-»©#^8 4 
a. 84b (BIO) 6. ^LX. 

rtSEUfc^tr >^8 4 a x 8 4 b £iT7 ^^^1S8 2\Z. 
mfe-tZo 2«$^4 0 a, 4 0b 

^I#^il^*r6m2tt (ytt) \z¥ftkteZ>±? 

[0067] ir 7 ^ 8 1 ±1^(1. B 8 (IlT^-r ct 

5t-. BJHK8 l*SJK#S*t-C*3 9, -*M>Jf§l«»* 

^ioa, lob, -tt<nmi&m="<*i 1 a. 1 1 

£*vt^5<, X. ir7-;^^SS8 l^#BB^K8 1 £ 

10b K>></P*«*fc«:tt*&i-5 2*OtV, -wii 
^ft^-f la. 11 b*»e>-ttt-?ftb«>HWd«»*rUl 

a. 12bi:lfi^«f6 1^^^ ^7^Kt° 
^<D&n8*<D¥l/XM}&t$tlXl<^Zo Z<D£?K-ft 

<om i jsbs*^ ioa. iob <Dmm&t . % 1 

B«a-f /H 2 a i:«l«»3Sa«=3^/H 2 b 
Ww-iB^^^vKHX^^r^^, tf^ 

[0 0 6 8] B8. B9«)J:5I^ a*ft-C*:«. WflB 

9 3^ftlfADX-r^C^T*. i9^i5^^KlC 
[0 0 6 9] £JL±. ^P^^^JSOJ^IB^bfc^, f^l- 

« 2 wisv^tttusiB k zmfc<Dmmk mm t \^ti 
mm*&*PiT\z&mi>x^z>i>K m&±-\^&w.^xh& 

4. B 5 (c^-riUKgPSr I C^-y^fc U irvim^ I 
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[01] *»MOiB31Sr*UfcRMH. 

[0 2] *J8M^J:_5*ffi3KUi^JBaSr^UfeRMHo 

[B3] *»W^J:?*UiS*t6^aWt*fflfB#fc 

[04] *38M^— *a6«ffiS:^Ufc«#*aJSI«^lsI 



[m 7 ] ««*^fc««*<os»»#«T^Lfc( 

[08] fcttM«*ra*fiTfc^*SUfc*FBB. 
[0 9] tttUKC«:&^ftTA:«7«r»Uft:liBB. 

[«F#<3D»H1 
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